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Abstract
Seismic Isolation has become a highly evolved field in recent years. For
its proven benefits, it is easily turning into an innovative approach to
diminishing earthquake damage on a variety of structures, especially in
order to preserve the continuous functioning of critical facilities. This
investigation aims to show the immense opportunity to use this type of
system in healthcare units on the Pacific Coast of Nicaragua.
Introduction
Local Seismic Hazard

Proposed solution to reducing earthquake damage
What is seismic isolation and how does it work?

Isolating a building from the forces of earthquakes has become a reality
with the development of multilayer elastomeric bearings. These are
made by the vulcanization bonding of sheets of rubber to thin steel
reinforcing plates. The system decouples the building from the horizontal
components of ground motion by interposing structural elements with
low horizontal stiffness between the structure and the foundation.
(Naeim & Kelly, 1999)

Managua presents a high density of active geologic faults. The local
seismic faults generate 59% of the seismic hazard of the city, while the
other 41% is a result of the subduction process between the Cocos and
Caribe tectonic plates. The earthquakes that struck in 1931 and 1972
caused great human and material losses.

Fig. 2 Fixed based vs. Isolated base. Source: CDT-Chile (2011)
Types of isolation systems Source: Bridgestone
Corporation (2017)
Fig.3 HDRB
(High damping rubber bearing)

Fig. 4 LRB
(Lead rubber bearing)

Fig. 1 Map of geologic faults in Managua. Source: INETER (2011)
Developing Country

The Nicaraguan government announced 12 hospital projects for the
2022-2026 term, half of them located in the Pacific zone. According to
the Central American Bank of Economic Integration (CABEI, 2021), the
Nicaraguan government will invest around $114 million in hospital units.
Essential Facilities

The American Society of Civil Engineers defines four categories of
seismic risk, ranging from I to IV. Structures belonging to Category IV
are designated as essential facilities because they might pose a
substantial hazard to the community in the event of failure: hospitals, fire
stations, shelters, and assemblies containing highly toxic materials.

Fig.5 NRB
(Natural rubber bearing)

Fig. 6 FPS
(Friction pendulum system)

Advantages
ü Reduced or minimal damages related to seismic activity
ü Enhanced buildings’ structural parameters
ü Better dynamic response of buildings: modal mass participation;
period shift; effective damping; reduced eccentricity
ü Suitable for near-fault sites and aftershocks
ü Major cutbacks on carbon emissions are expected for implementing
only gravitational load design
Limitations
v High initial investment
v Need for trained specialists, refined analysis methods, and software
v Lack of standards and institutions that ensure the quality control and
accurate design of buildings provided with these devices
v Shortage of documentation and local strong-motion databases
v Required quality control and continued maintenance after every
seismic event
Conclusions and Future Discussion
In developing countries like Nicaragua, there is a great opportunity to
take advantage of the benefits of Seismic Isolation systems for
decreasing earthquake destruction on buildings. Moreover, it is
important to implement this system in primary care structures because
they play a critical role in providing urgent healthcare in the case of a
disaster. More research about the local seismicity hazard should be
developed, in order to accurately implement passive control techniques.
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